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g7||^s|m2001 -00071 91 

(12) ^7H^^gM(A) 



(51) Int. CI. 6 
G11 B 7/007 


(11) g^Hftls: ^2001-0007191 

(43) S7IISJXI- 2001^01^26^ 


(21) 


10-2000-0030288 


(22) 


2000td06«02a 


(30) 


1999-154471 1 999«d06a02*a ^^(JP) 




He £S£ ofl^S^ DIRS isoil 4y in 


(72) 4^S^f 


£D|CC|^OA|Q| 

^^A^o|cl:^□^w|w=7^A|□^A|*M|□|6-1-1iI^o|£qo^sae^|o|^dH^e^|o|e^|A^ 

*| OH Hc| ^ s a m ^^l umsal Ml 


(74) cHaloj 




^M^'F : SUM 





(54) 7|s g^gjif ^xj. ^z.\±.3., s ^q^a xH^siih*! 



^^±3. y\^ Ifcli^H it' ifq^^aaj a^HSI 5HHS| ^SKabmpt changes)^ # 

^A|?|x| £BHA|^} ^ AH^oi ^7;|£|^ 2^c|^37^ ;^i|^l!cK S4t sola poiiAi a 

sUsi gs^m ^^Ejoi 0lHe||:^i AjsS aS-ste *ll^ «IS S30II ^^^^ a^^^ ^^7| 
^|A} ^2 S40)| i^B.\ ?J»l!cf. 

(HHBjjii: iJS. *l|y «IH, a^M 

Z}EHt ^& 

£ IS #eH 7|#2J gclriia Df^EiS #*l# ^EN^ SISE. 

£ 2fe £ 1011 £A|g gen 7|#o| ?^*|a| d:^ 4%^£. 

H 3B e ^%S\ Sgoj □^^.eH #C|>;a 7|^ 5^X|(100)B| #S S|^£ 

£ 4fe CHHB||:i: Aj2 S|S(10)S^E^ ^S^Slfe C||0|Ei U|e aJ^oi 515101 ufEU^^ £3. 



http://patent2.kipris.or.kr/patent_eng/XML/1020000030288/1020000030288.XML 



3/19/2008 



KJpRis(g:'H^aige) 



Page 2 of 23 



£ 5fe £ 3011 £A|S o[±Bi :^c\^3. 7|s §h*|(ioo)« M^t\y\ aj^ u[^e.. 
£ 6-E ^1^^ 5|^(14)£| ^ENfe m^ S|S£. 

£ 7e DllHal no\ S|^(22)« ^gS^^ Ejo|a£. 

£ Dl|Ha|(23)0|| o|xt S42| 7|& W1 W8« B^^£. 

£ 9fe DF^N ©C|:^3(19)2} ailolxH >i^(17A. 17B)Z}2| ^E^LHfe 7Haf£. 

£ 10€ £ soil £A|s □^^E^ ifq>ia 7|s ^vxidi ofaf xiisi! i^q^iaoii c||o|e-i# 7|S5^ni ns^E-j D||o|Ei# 

£ 11aMI^I £11cfe£ 10011 £A|sj ifc|>ia 7|^/xH^ -yS^h?! =!•«£. 

£ 12^ £ 10011 £A|1! gcl^a 7|s/xH^ #x|o|| A^SS fHH/n^M ^1 2|S(44)a| ^A|o4|# o^|A|s^^ £| 
^£. 

1 : oh;±EHI! &*l 

2 : Dh±El 

4, 16 , 31 : I^SIIE. 

5, 15 : ^§ SIS 

6 : c\\o\B\ SIS 

7 : ?J# cilOjEi ij2 

7A : SIS 
7B, 7D: 

7C : ti|-0|B||0|S a[3. a|s 
7E:^^S2a|S 

10 : OlS.6l|^ ^2 2|S 

11 : bM2||0|2E as =IS 

12 : -1^71 tls. ^4! SIS 

13 : 5|^ 

14 : as S|s 

19 : D|:i:E.1 %^^3. 

20 : A|n E eijxj^Ei 

21 : ^esi^ 

22 : OfladI HO] SIS 

23 : Dflaal 

24 : aiHEi SIS 

25 : LPF 

26 : D^^E^ filS 

28 : 2|= Dil?N# 

29 : aEi 
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30 




32 




33 




35 




41 


PLL 


45 





100 : o^^E^gj &x| 

200 : ifc:|i?iH 7|s xfl^ 

& ^m^^S, %^\±i3. z>\^ % S^l^aoii 5^o^ ^ho^_ m§| n^noii °|5H s^ojt c>l^e^|^ 

[^•||0|Ei» at!-§|-t 5|1 t||0|EHs ^c^l^a* 5.£|a^(pre-formattinQ)Sh7| ^?\^ g^a^K S^I^H 

CD-R, DVD-R, DVD-RW2^ t||0|Ei 7|ss o|e|. a^^-i^^- --io|o|| 7|^s|^ CHH5l|^ c^°^t!■ uj-g 

□ x-IS-SM ^|*|## ?:|§®hcKlocating). oi|# soj CD-R E|^aojlAi a^^^ ojH5i|:i: Sa2| ffl 
soil aisH ^o|g iJsoii VL\^\ ?J«ScK zism, zl^M7^ S^s|oi ^^S'^ dsoij cchat g^. 
#5tS C/N ti|s| ss^oii E!^*m. 7|^ o|Hs||>i SMfe ^711 E^^«^7|7^ 

o|e^t^ S^iloil ^2|s^oi, olHeiiri: >!J20| o|A^ ^^oii 2|5|| ^cHS >d2o|| n^H Si^ 
o^>iEJD 5^*1 (mastering apparatus)?!- ^Hft-slSli^K 

ziEiq, 2fc|:^ia o|.>;Eii! ^v*|o|! sisH ^^e|^ qi^H^^o^|A^, x|a| ^(pointed portions)*^ e|^3#o|| S^slfe 
a^Mi-Hoil ^^ijcK a gjiK 7|s*o| ^« ^s(local crystal structure)* SSKISJ IH|o|E^7^ 7|^s| 
^ a o|S (phase-transition type) Sq;±32| a^o||t, 7|^*o| w^^^^ 7|s*li|o| x|A|^(pointecl portions) 



^ ^y\?}: m\9 5Ha^^7| ^^ir^a 7\^ y\^^A, ^^^3.m ^ao\ 

S tfSSj Xill otAK)|| tt|-# ifClriiH y\^ gJ-S-E OIHSII:^ SSS 5t|-S|-Jl Rl-^ 2|1 q|0|ElS| hg=£oJ| £| 
n SOiS Yl^ dSOll CtfBf #C|^3 ^KHI ?J#t| 5L£|a°J!©fe g^^OlJl, 

oi7|AH Aj2^ ^|A^ aoisdiA^ zi II^SH| ^^£h ^% t||o|E^o^| tc^a^ xii7iioii cl:^a|• ^ 

& ^gai £Ech# otAtoii [c^= gEi^a 7|s x^*| - o|H2||^ sa* ilhsfe ^jg c||o|E^o|| ufa! ^q:±:a^K>|| ?j 
n^MS Ifi^l^a* HE|S°j!5h^ Sq^a 7|^ 5,^*1012. o| y\^ ^Mo\\^ t:^|o|E^o| o, 

ffli as S|^7h A-llgHjni. 0^7|Ai flAt goiaollAi ZL iiFSOll alOiAia] g^l^ bjs^7^ At 

7| 5|i c||o|Eio|| [[^a^ xi|7iH|Dl. ?|A^ Ajsoii ttfaf a^H2| ^e||§^t ^sfoj *l|gt!cK 

ifi^i^a 7|s 7|s 5,^*|o^| cc^aoj. :gc|>raAK)ii^ ?jsi!of^ n^H7^ sah£|7| mi^oii, ^ 

^tEj ^7|o|| ifE|^3H| 2}§5^oj ^^(performance)ol ^x|S 4= Sl^K ci^oj, /Jsoii lx^a^ zi^H 

y\ ?J»t!5h7| uncoil ^*|o| sx|a c/NH|2| §^o|| q|*H fl21^(immunlty)# 7^21 SiJl. 7|sg olHe||>i Sa7f 
SojsWI 4^ 21EK 
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?|^^ ao|ao||AHo| n^go| g^gh yg^^^ xi|7HSi^K 

OMAH, a^H7h ^-^^swi ?J§§HI, irq^aai °i-§2i°J ^^ol o^xtg ^;,| so^ °x|a ^ olc^. ci^ol, 

as daoii tt^a^ ^^M7^ mi^oii c/n hi^i ^sn 7^2| ssfg>^i an. ^^i^a 

My\-S\- ^xi\^ 5||a©fe ^ SEC|-# okAfoll l;c^aDj, 7|S al-dj o cHH2^|:±: itfsf^ ^'1 C||Ol 

e-M a[E- T^S{wobblinQ configuration)oi|Ai n^M^I °h ^<^o\\ w^twall surface)# S^S 

1 q|o|Eio|| ^7|-*|-t tMis sii^K a^Hsi ^i- ^sjfil ^°j#o||t, go|§o)|Ai e|-so| ^^sj. ^^^^ 

x^l7^l^o^Ml Ai j^oii cc^# ?4mi!oi opisihs. #7| Ai2.# a*^5^:Il sit sii c||o|E^o|| ^|At u^^^g j[ 
e sEc^# °,kAK>ii [c^# 71^ o]E.ii\±, §a# st^sm Sit ^^\o\s.M cc^# 

£|t ^4,^ ao|So||A-i a 2fSs| 5^o[ as^# ?,^7||!E|t ^|A^ y^Ajs geH^ ti^ s|^o| as'*-!?!^ 

£E&. a^^t e!2d2o|| lx^a^ ?jgo| a^£j7| cmsoil, gi^l^at C/N ^SN S 

7WcH. 7|ss oiJEell^ SM« SOISMI ^ sHScK ^y\sJt tl^o\\ a^M ;tH^ 4! 

S.y\ fHH XH^ Ajsal A^EH2^t Hhsu ^^;mo|| tchaf o\s\^ ajs ^veHS (detecting)*^ 5^ !!!= S! n 

# cHin ^o| XH^EIH ait^l# ^ ^ 5y?il sH^i^h. 

& a-gai £Ec|-# otAK)!! ccfs oiHE||:^i sa# sife ^ll q|o|EHo|| nfeh n t!-^S#2| ^ejoi 

a^H« 7hx|:E o!od:|_ ^^ c^\o\B]^ ?hh §j ri^M# ^^s^7| nHe# 7^x|t ^7| 

dSS a&sU aicK a^Ht §7| a|2# S&sUait ija l:^|o|E^o)| ^|A^ 'gojxife ^|At y^c A| 

soil ccfah ?|#s|-HS So|go)|AHo| ii|.go| g^si. ash7h xiMgcK 

3 aah, §71 AjsS aifsU 2Jt a^S2| °h^SjAto| ^^:^5|^7i| g^£|:i2, afq^asl o|g 

woj ^^o| aai ^7|s.2]- S^iai^K •^■fe,^ daoll tcfaf a^H7f ?JS5h7| ttH^oii q:i:3t C/Nu|2| S 

5N a^s^s 7hx|Q:|, 7|sg cHHs^|^i gas soist-7ii ^ ?i5.^ cmo\, tizo\\ cH#sh 

e ^^?|2| £Ecf# otAKjii cc^# ihc|^3 XH^ 5,^x|t ?HH <!^1S^7| it§2| a|E nijgs §7| 

iJsS iSj-sht 2ia Di|o|Eio|| ^A^ 7HI-OSMI ^q>:ao|| 7|SE|^ SasK ^A^ Ajsoii ccfef a^M 
o| ^^ ^go| ^iTislfe 5!o|acH|AH a nf^si ys^* 5>t ?|At gEiiM oi 

Sa» xl|^s^t Ifq^a xh^ 5^*|o|Di, #S||H2| XH^ ajs^^e^ xH^y aj^oII 

7^s^fe ^At ^2 sls2^. oi ^aj #s^oii si^sjoi alt #7| Ai^goi s^^^ enHSh 



Oj^ 501 XH^SIJI Sit^lS egs^o^ gi-^j £|^o| =^ o|g{poiarity inversion)* xilcHshcK ccf^^A^, al|o|xi«J 
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g7HS 10-3207375^ C>iH^^|:^i §^21 ^1^1- ^20l| 2|5|| ^0]^ d50|| CC^^^ n^H7h ©hfe 

oi|o|E-i s|£(6)t o^He^|:^; §M« c||o|e^ adip* ^^sh:^, o| c||o|E^* c||o|E^ Ais 

S|S(7)0|| SS^ShcK [H|0|E^ ^AH S|S(7)t □^:^1E^ 5|S(7A)2K ^sf^^^ ^ft S|^(7B, 7D), 

b^o|i^||o|s a\B. eas £i^(7c)2h, ?|At 5|^(7e)« smsm sh^k ?i» si^(7)oj|AH, b^o|ii^| 

o|s □^a SI5^s|fe *l§ c||o|Ei ADIPCHI 24Ss|cH Hho|fl|o|s Q^a ^s. a|s(7C)o|| 2|*|| xHy Ajs chS •a 

^sm, o| xHy Ajs; cht ^I4>^ s|S(7E)ol| 2|sH ^7|-S ^S£|ol ajs wbS fte^ScK ?J» 
^J2(WB)t ^# 2|S(5)# §5H ^5||H(4)o|| gg@cK lf5||H{4)t ^5 WB2| ^^l^o|| cc^a^ q^aai 



&*l(1)oilAit as >j2:ol| Cl:^B^ a^H7h ?J»H|7| [tllSoll. xil^a c/N u|2| % 

m\ cHsH feS LH^e^# 7Fx|tH, 7|^£|t cHHsll^i SMS So|sMI SlH^ 

iiei4. At^ih ifclr^a &*l(l)ol|AHt wB7^ £ 2011 £A|Ei ^Hy Ala ch2| 

2011 aisil ^c^xit A(^o|7| nH^oii a hI-SS ^H^ ch7h "0"o)|Ai "r'S SEfe "i"o||ah "o"os aS 

£|t ^Ife^ 30|S pOllAi uhAj£|HS. t||§S^t ^±3.^S.\ a^M2| ?1MCH| 7^\°^±:^n 

aSK^lAlt! ^^)7|- qe^ych CD-RWei- DVD-RWS^ o^A^ ^q\^ ^z.\±3.2\ ^^o\\, 0\q\b.\^ 7|s*o| 

as ffl§A|a o^M) 7|Se|32_ At-Sh b(.2^ ^0| 7|S^o| « j^^^ A|A|^Ol|Ai >^^^0i ^^ 

o|sh. £ej# ?^2*KH ^ ^@2| 1 ^A|01|# ^?|2hcK 

3t SI ?)o)| Dl|o|E^7^ 7|ss|:n. a ^oil ?hh gj zl^M7^ 4;Ss| zt(& ^A|oj|o||Ait # A^o|#^)o^ 

olH^^|:^i Ai2. ^S5l^(io)t cHE.^^|^^ 5t.^si-^ 76H|H Di|o|Ei b|E aj^, sos ^s*^:^, oi ds* yfoiitii 

o|2S as s|s(11)o|| Se^tFcK o| ^a|oi|o)| ctfsa, cH|o|E^ a|E Ajg; sot £ 2o|| £a|e! ^dji^ 5yottj, i 

td|-0|so| SaSF, 4tlhO|E°| O^H^^|:^i CHIOlEJdD t||0|E^)2^, 2UfO|Eo| o||5| a# aH(EDC) S] 3UhO|eo| oi|ot 

gws ^b|e^Jl oic^. D||o|Ei b|e sot oleith £°tio^ ^llthslt oMttI, a|^} s| H5||gj sa %9\ oi 

b^O|iI||0|^ as S|S(l1)t ^Oll 5||H0|| ^7hS ^7| >JS S22I- D||0|EJ b|E A|2 SOS <!^^5f7| ^SH D||0|Ei H|E 

■ills so2i b|E Dfci- H|-oii£iiois as("i"« "01 "o"s "oi"s)s- 7^^^c^. bhoiEi|ois as csi^oii b|-oiitiiois a 

s a|s(ii)2| #e^(b^o|j^||o|s S1)S 37H o|Ato| a= "i« "q-'oi sjt ^-E b|E niitjs 

a 3 i.^A| 



#7| A|2: ^S S|^(12)t 37H 0|Mo| oj^ b|E7^ "1" SEt "0"gjol| c^:^^^ b^o|it||0|2S >M2 Sioll ^;q^5^x|S^t 

iillg* S1.^5H1 ait #7| A|2^ ^Sa-I^K Ei^Ol 0\^\?\ ^A|0l|2| S-*|0||AHt ei|0|Xiao)| o|5|| BjlH 5J 

n^H S oji^ 5io| xH^iEim a!tx|# Aigft ^ <}XE.^ #7| ajs ^s s|s(i2)t zi asif ^ 

aiH^ 5ft b|E Biig ■oiiiooor* a&sFt iJ^ S2* ^SShi^K ^5 l^S S|s{i3)t bho|Bi|o|S Aj2 SI 
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§i S7| Al2 S2S ^e^os ^ t^^o|]^||o|^ ids S12| -^R^oil ^7^@ g7| aj^ s2S ^ti|sh^ 

ils. S3(5J1 t||0|EH)# gg^ShDK 

^|^^ as S|s{i4)^ & cH^^al ^^^» ^^m. Sas S|s(i4)fe a\E. ils. S3S.[ d[±b] # 

^ sis{26)s¥Ei n[^Bi #s fs ojs^o^AH =^=AJ3^3I, *Hy h|h ^js sa^i aj^; s4S 

oi7|Ai aoigoiiAi a ed^te ^PiQc^KS 5 & %'^2-\ ^^o\\o\\ a\s.°i, ^■5\, 

S2 S42| B||l§ s 4i'^|o^|o^|A^ ^LH/2(Tfe ^7|)oj a §^^o||Ai SolS p§ s^sFt 

^0|o| A|^} §oh ^§Wo^ S4^I Tt ^=^^(1/T)7^ ^aiU AH 

a A|;£o| q{^S.C\ ZLB.\JL ^C\±3.0{\ 7|SiE| Jl n^^E] XH^£|^ Ci|0|EHo| ^Ch^ t^^S.C\ ^S.^ 

^SE|H^ q|o|EH s! AHM Ai-^aoii o| □|*|;^| sf:H| @cK 

A|2 S4^ £ 8ol| £a|h! H^2^ b|E 37H2| u|eo|| cHg3^t 8##2| u^g 

W1 W82| sSfo^ o|^cH5!cK 

3b|E ci\0\E] "OOC'CHI qigSfe S^S W1€ T# 4AfO|to| A^ojn^^ 0|^(>|^lcK 3tl|^ Li\0\B] 

"100"o|| cflgSF^ 7I&III- W2^ 7|^ii|- Wie.| 51 bH«i| t/4£| °J « s oj- i:^ ti B^|M^ gB^o| 

# 3b|e c-||o|Ei "001 "CHI I:Hgs^^ 7|&nhS W3t 7|eiiF wis| D^^|^ T/4 ^?i§°> M|7^E|M e||as 

#g^o| zieith i^^^cK 3b|e D||o|Ei "lOV'cHI c:HSS^t 7|&shS W4^ wi£| T/4 zt^^si 

S|i 5J o|EHS jlcH ax|E|M Sliy 5! Sim M|7^E|M ^^|S)t ZlBloh il^gs ^^-cf. 

3ti|E q|o|E-j "Oil "Oil cH§s^fe 7|&ii|.g W5t ^I^Hhg wia| Shaa nFS* 7Wtt|, n xiH ejEH^ T/4 § 

o^iim L-||7^E|M£^ll's ^^iuck 3hi^ i:iio|Ei "iii-oii cw§^^^ we^ wihi ^laa sfs* ^ 

fecK 3u|m c||o|e-| "iiq"o|| oigsj^t 7|&ii|-g W7S 7|£iiFg wi2| ej-aa 2^^* 7Wi3i. a ojEi^ 
T/4 SjClj a;^|E|a Bills ^^lacK 3b|e djojEi "oio"o|| cHS§te 7|^E^S W8S 7|S2hS Wia| e^SS 2h 
S« 7WCH, n 2|^ §] 5|# T/4 £!EiS #2h M|7FE|H e||^2^ S|q)57:|E|M ell^S ^^IllcK 

i 6B 7|&iiH W1 lH^I W8« ^1^^ as 2|s(14)a| ol|# ^efuHH a[cK ^u^^ §^ 5|S(21)^ a[±B] 

m^ S|S(26)SYEi Dfi^E^ f# ^^sHAi ^ii|.^ m^ f/256# #e^m. >»"IHH e||:«:|^EH 

(20)^ 37Ha| DS S1ISS(20A i-fl^l 20C)°S O|^0ix|li, #s f/2560|| [:l:^af S|S(13)S^El * 

e^sjt 5|i D||o|Ei°! *HB ti|H Ais S3« 3ti|H ^1 D||o|EH ^E^s. fflft^Foi Diiaai x-i\o\ £|s(22)o|| q|o|EH 



DllfiBi XilcH S|S(22)-c- 8H|H 7^^E^(22A)2^ aoKHI MlS^a eH*l S|S(22B)# 7^:2 ojcK ?fgEH(22A)t ah^^Ei 

fo| ji^o Es^ji_ o| £ 7011 iA|«l- b^2^ ^o| A| n E ^^|7:|>iE^(20){3H|H as DllolEH Dn)2| 

E^ola# aSAigo^AH ^i^^ b|a1|eScK ?hSEi^ 2^u[^ #s f/256# ?F§SSh7| misolj. a #e^e 

Z| OOllAi 255# L-fEM^ 3U|H ai E||0|EiO|EK 

m\ 5|S(22B)^ A|HH s\\7:\±Ei(20)9.\ 3ti|S 7^^E^{22A)S| 8tim °\d^E] #s foj| ct^e^ sj|*|shJi. 

37H^I £|^^?^l tij^oii cHgsl-t CH|a.£|(23)s| CHH^^|±: ^x[o\\ a|he ^^| A|^Ei{20)s| 3a|H #5^# 
«|H0|| qigSfe ll||Ha|(23)S| OiHSlIri: ^7i[0{\ 7|-SEH(22A)2| 8ti| ^ §e^g §g^£l-c|-. 

iH|aB|(23)^ 3u|Ho|| cHg§K)i ojaellri; g^ej 87H2| -^llaSHHoljAi 25652] HS ^#D€! 87||a| 

7|&iihS W1 "-H?:! W8a| 8h|H ^#1! i:i|o|EH# xi^2}E[. ^, 7|& u^g wia| ^#1! [:-l|o|Ei^ olHej|>i 
V'OOOO •••0" ~ "0001 ••••r'oll x■j^^£|:Il. 7|^ am W22| ^SH qiojEi^ 0|Hei|:ii Si^ 2 "0010-- 0" ~ 
"0011- ■ roll xHi^H|ch|, 7|^ W32| ^#1! c||o|EH^ 0\E.b9± S« 3 "0100 - - O" ~ "0101 •■••1"o)| xi?^H|n1, 7| 

^ iii-g W4^ qiojE^t oiHBiii^i g« 4 "0110- - o" - "0111- •••i"o)i 7|m ws^i -aig [^HIO| 

E]^ o\^z\\± 5 "1000 - -0" ~ "1001- ■ r'oil xj^Hlttt, 7|e hFS we^l ^SH t||0|Eit cHHe]|>i sje^ 6 

"1010 - 0" ~ "1011- "I "Oil 7:Ws\ai, 7\^n[^ W7fi| ^#§1 cflojEHfe CHHS||>: 7 "1100- -0" ~ 

°1101- • roll xiSsjDi. 7|&ii^S WSaj e||o|Ei^ o\E.5\\± 8 "1110 •0" -- "1111- - roll xHshgcK 

ctfsfAH. Di|He|(23)^ 7^§E^(22A)s| ?\^B\<Qo{\ a\B[ S7|ifA| aj e ai^. S3a| 3a|H SI D||ojEi Dnoil 
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ll||s^l(23)^^E^ 7\^n\^^\ ^Ig mo\B]^ ^t[x\ gf^ 11-4 ^^o| x^<^ SE^(LPF; 25)011 s|5H 

S|t 0^^^n tj2 §E||^ D/A au^E^ S|^(24)o|| 21 sH $x^s^os ^IFIQ^MI ^^^t as S4» 

=LW-^m A^§H|fe ^ssah as da S47^ zi^h§ *^'E^# ^^s^ 

#5iiH(i 6)011 ^§2is(i5)« m gsni^K 



e ^A|Ol|o| ^^x|0^|A^t U^xjS q:±:a2| !HH(73) S=' a^H(72) § CHi^ i:i|0|E-|o| 7|S SE - soh s|| 

o\xj^o{\ o|5|| E5)|o|>^;£|^x|# ^sii ^j^Bj a= a(72)^ £ 9o{| £A|E! bf2|. #o)-o|| 7|- 

^Soflef wa°SAi S^ElOlot °^cK o|B^°^oi^st ^S||H(16)fe ^ill S! :^1|2 ^^|0|x^y(17A. 17B)# 
a £ejo|| g,^#s^7l| £|H^ if:^;$(18A. 18B)0| 2tHlgs^feD|| ti|5||. m e^|o|x^gj(1 7A)e}0| ^S 
^5 S40II g,^A^ g^*to^ o|§5F7| a||50|cK B||o|xHgJ# S&5^7| SIS DlBi, 

a[±B\ ^c\±3i{^9)^ ±Bm HE^(27)o|| a|5|) Aj§a ?#£]Di. #^|s^SAi Ji:-!^©^ 

gj-ffo^ H|H Oil ?|-u| §(28)0)1 o|5|| 0|§S|-Oi E|>ia LiDjS Bh>v.s(i8A, 18B)a| g,^Af ?|ji;|S fflgAl^cl-. Oj-ri: 
EJ Sq^a.(19)^ g^^^ A||S(a£el|x|ii:e;7i)o|| a|sl| ZL SeH^ 7ie(70)2| •fe^^e^&^oil sgacK 

a 14, B||0|X-juj(i7A)o| A|;g S40II llhBh 0|§E|^ □^>iE^ ifc|>:3(19) 4^2| g^lf'fel 5^(22) -E 

s| zi^MSoi gAHc^i^ ¥^o||□.^ o^^} inSijcK o|e^l^ &!-^ S^sh^l ?l«ll c^l^iH 

2| njj 5iaoj| cHsH ^fis^o^ =^^SScK 

«h2F ^oj 2fo|| □^>;E^ ^q>ha(l9)^ iii#^(ii^Mo|| cHgsfe)^ ^no[y\ flsH fiAtoH 

o| ^a^loil 7|s5HAi cHif ^^L^ac^. oieith ^c^a|t § ^a^x^ a(o ^ ^^Aijsh ^ajs ^sfo^[:^. 

g^EH D||0|E-|. §i A|2| SSSh C|.o^t> I:^|0|E^7^ CHifos ^a|£|- c^j^ ^ol c|:i:ao|| 7|^ 

efn zi^-^Ei A||-ao^t ^i^\±3. 7i^/AH-a §-*i{2oo)-i- s. io# ^se^ -ygthcK ^fci^s ^is/^h^ 5,^*1(200) 

t ufAjg 20| SE|;^3(30)Oll t||0|E^# 7|ssf:;i rL^^B\ Dj|0|Ei# xH^sf£^ ^?IISeK 

?f[^l^a(30)^ ^SS HE-j(29)o|| o|5|| ^§E|01 SiasteK #5j|H(31)t Si::|i^3(30)o)| ^\\0\x■\^{32)m 

7|SA| e||o|7:ia(32)s| ir^^j# #7hA||io^^ ^qi^a{30)s| 7|^Sa| ^3E# agAigo^^itl d||o|eh# ta| 

7|^£^c^. i}c|>,a(3o)(^i 7|S£j - c^|o|E^s g^, 3)101x1^02)21 jI^?|7^ a^tm. 

7|s/x||Ag s|s(33)- ollEi A|5:2| ^7Kadding)2K Dj|Ha|(34)2|. oi^^o^ 2|^ ^^5c|(iA|A|Bf)^«E^ g^sj 
7|^ D||o|Eio|| qit!- ojE^aiBj ^aiji y^^a^ Aj^ x]e\ ?}5||H(3l )o|| 

7|^/XH^ S|^(33)fe 0||£1 S§, S5||H(31)0|| 2|5fl Si^|^3(30)^^EH ff^sj - ^^ ^^s.o{\ qjsh qolElElgj 

S! ^22f ^s. c^o^g^ Aj^ ^^^^sm^ Aj^s x||^g ti|o|EisAH ^*|2| 2|^£ S^^ghcK 

S5l|H(31)t e)|0|x-igj(32)2| 2a« ^ENt o||5l >j2(Fo)# ft^sm. seiilj XH 

^ i!s2| 2 Y^2}s| *M2| ctfAi sa# qeM^ d2(P-P)# #s^&cK 55H^ oijei >J5 

S| gJe^Al, 5?l>i xilo) £|^(35)t a)|0|xHaj(32)o| S71^« ^^|0^o^c^. ^4|# Ais(P-P)^ x]<^ ^El(LPF)(36)» 
A^SS^O^ eajg o^B\ i!£(Tr)« ^«5^^l:^| A^SS^n|. eBHy Alloi s|^(37)^ EB!j^ ojjBl AjSoil c[^e^ e)|0|xHU 
(32)2| EHIU X||01# ^lOlthcK Eaiju ^|o) S|S(37)2| Sg^s i\& ShSlh 4= g^S SIS 

(38)# SSH S5||H(31)o|| g^QcK 



S5||H(3i)^^Ei ss^sit ^4IS d2.(P-P)^ a^M ?^|^ daC^^^ as ds:)# ^#*h7| ^sH "Hh nJir^i Sei 
(EPF) S|S(39)o|| 2|s|| A^gllcf. oilxj g§ S|S{40)^ a^M t!52| o||x|S g^SfJl. PLL S|S(41)t o||x| 

a# sis(4o)2i Ai22f Miv □^:^E^ #s:7}o| ^a^s bjiiftcK ^oi^ mo\ sis(42)^ ±Bm HEiOD* x)i 

oi5|-°M, c|i?i3(30)-& PLL S|S2| #g^o|| u[E\ %y^y ±^9] 2|S°[cK 



SHH iillii; SEi a|S(39)£^Ei Xll^ Aj^- cs|AV S|^{43)0|| gjg^£|:ii. xHy uje iJs seSEH 

S ^sa^K aholfllOjS ^2 s|S(44)fe #7| AjSS R^t\JL c||0|El Hje Aj^ geHS dje Ajjr S6# 
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^s&i^K ^Js: as s|s(46)t ^\^^ ^2 s|s(43)s^E^ xliy ils.o\\ iU-Eloi Sit #7| 

# -t?! d2 §S# OlHelli^ S|^(45)o|| ge^a^cK O^He^|:^; B^ 5|^(45)fe -ygiS-. 8 

Sii2^ 32H|^ oiHeiii^ [:^|o|E^(|D t||o|Ei)# bho|]ii|o|^ 2|s(44)2| [H|o|Ei d|E aj^^^eh 
32, a c||o|Ei# §7| o|*| g^oii tchaf 7|s/;q|^ S|£(33)o|| SSahi^K 

?!!H(73) e||o|xigj(32)°| Es||o|^ ^^Hol Hi-|Eisjo| Eajij daal ^•a sts n\o\m 



^51* ^4^S^7| ^ISH, ^l^v S2 S|^(43)^^Ei ge^Slt *liy a|H ds: 36^ ?HH/a^M 5|S(47)0|| 

•ai^K a anK £ 11a LHx| £ iico|| iA|H! u^£|. ^o|, B\\o\xi^{32m±^ 32A)o| n^H(72)« He^|o|:^:S^^ 
3 °, eHH nH^ lEi a|s(39)s| 35-^ D|•^E^ xils-i-ol- ^l^t aj^ S4^Ai ^^sh ^|Mo ^^x|o^_ 

B^|0|;»:i^(32)0| 2HH(73)# Ee)|o|^s^^ g^, hhh dH^ 1E^ S|s(39)2| ftg^ S5t C\±3.S\ Hs. #°!- ^ 

4^ as S42| eJ-ao| gc^ tt|•a^A^, ajs S4# ^zesul o| ^^hi tls.o\\ ^^z\o] ait S7| Ajsai 

i!He« zi^S{72) SEfe- @iH{73)S e^|o|x^gJ(32)o| Ee^|o|:^i5Hl e^§5^t 5o| 7^fe5||^!cK 



£ 12fe |HJE/a^H 4.11 a|S(47)2| oi|# att^K il^^S ?I4^ S|S(43)2| 36^ "H"2^ "L"S 0|^ 

0|x|t b^O|L^a| D||o|Eis d^o|L^a| aftS|M(50)(i11bS! 11c&iE)o|| 2|3|| aeslHnlie ff§ 5|S(51A, 51B) 
CHI °Je^gC^ nHg nl-g S|^(51A, 51B)t A| ^ e e^|A|:^;E•^2|■ Cl-otSI. 7)|o| ^ ol^ojxi ^isHS i^-l|o|Ei7h 4^ 

sS--^^l ^J5. S22|-§^a-§7| n||@ "01110001"2|- ^xlel-^xl SE-^ E^o|°j 5|^(52)^.^eH ge^Ej^ s.7| 7t|0|E 
^2011 ix|-# #7|A|20)| #|s||^|:il ait E|-o|°!o||Aio| 3 o|a2| nliaSJ ujJE. nHa "10001 110"'£lx|# &S£!-cf. 

L/G ^'^ s|S(53)t nlltj 2|^(5ia, 51B)2| ^3.\^o\ ^ao|| 7|25^oi d|g 5|s(38)S 3^11 CH , nt|&j 
ffS s|^(51A, 51B)2| fte^Ol ZfZt ("H") * (V)« ^E^M|t g^, ej|0|xiaj(32)0| a^H(72)# Hell 

o\±mL 9X^x\7[ ©SsjHS Hj-S S|s(38)7|- 4^EH)# #iW?l£^ ^i|ol@cK o|e^^^ a^o||. e||o| 

^■ia(32)§ no] a|S(37)o|| 2|s|| Aia xH|oi(servo-controlled)H|CH a^H(72)# H^ijs^ciK nHtj n^hg si^ 

(51A. 5iB)2i ^^ol 2^2^ %<un ("L") §! ("H")# qemis.^ f^\±3.7\ 5iai,^oii cc^a^ siio|xia(32)e ?hh 

(73)# H6||0|>:«ft ^^E|^S §CH7h7i| EjHS, 0|^ ojsH =^ bfxj S|S(38)S JCIKHSW dSS ei^Ai^ oic^. 
ojBiohg^olj, e)|0|x-)Hj(32)s esh^ x^jcH S|s(37)o|| 2|sH A-ja xi|cH2|0i |HH{73)# H^s^eK ii||@ eh§ SjS 
(51 A. 51B)2| mo\ S7W o|#£ A^7| o|£|o| ^1^01 Hjt g^oll. L/G <NS S|^(53)fe aq|s S| 
S(38)S ^^ISi^K ^. ^loitW g^fecK 

^^|0|x^ "J (32)011 2|t!- Ee^|o|•^o| Zl^H(72)S^E^ ?HH(73)S Ht c\±3.7\ s.\^tto\\ iL\a[ she.(73)S^e1 
(72)S 0|§Sft g^oj xioj Aj^^time of transition)o||Ait eajij ahm aJ2:2| ^^o| y-ai!o|| cc^a^ A|^^ 
(time interval)o| gh^ti-cK Zl£^u^, egjg A|^aie o|ejt.l- ojE^g #oK>i|t g&shfe 5!o| l-7|^-feSF7| aj|so||. 
el|o|xHg|§ ojg^h m c Egjoii #7jx|x|(displace)2|^l dt^ ejojc^ 

e ^^SB ^^^Sh^Ajoiioii edol oWoi. ^*I«S2| S^a^oii S^£|Ji git 5)01^x1 8^:2 c^ 

?^sf7|| ois° □|^!!j5^c^. 011$ §o| A^#^^ ai±e\ 7|^ 5^*|fe thsj qAjg c|:^Ho|| cH?h oh 

t|>^a-i- °|#71| H|X|D|_ EHH SEt § Oj?^ 5W0||e} 7|S/7fl^ t1|0|E^# 7|^5^7| q^^e^ 2}c|>; 



ash, ■4^#?^ ^A|oiisi ?,^x|o1|A■^, n^^7\ ^j^g 7^s2| a5^« zim &,^^l°^7| ^-^^ a^ dssi 

Eflls 21 #Alo||Ai ^Af QolS p# ^*^5^t■ T/2(Tt 7|e f-7|)2| Z}2^ £\C^ ax|E|S £Et SjCjj M|7^E| 

^:^|£|x|s|, e o|s|£h ^&£|t ZiB o[iAc[. 



^°\. £ 6011 iA|a u[z\ b|E s32| 3u|e Dj|o|Ei2| g^cHl cHS§ft 7|^iI^g wi i-Hxl 

W82| Aysg c^|o|E^7^D^|Ha|o^| xh^^siji. oiiHaiM^Ei c^|o|E^7^ oM^a eiio|ei^ ^#2101 

ffl2 d2# ^^sfe *i|aiiE|x|e}. e o|si£h SIS ^Aioii ^ohEit 2dB ofujcf. oi|# ?|At ^2 Aj 

S2| eiiais zi s?^oiiAi soia# ait T/221 e!E^a s/h aisoii 218H ^xm «ycK 
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X!-^ ^€ ^l^t 5|so|| o|s|| iiiy H|E S30| ^S.s\Ei^ ^tE. ^ 



e ^^S2| = £S! >^IZ}§°> £}S5jo| AH^ol c/N tJ|2| S5foj| dHsH fee 32^5^* 7^Sos 

& ^^?|£| H^^^5J^^ ^A|oi|oiiAi iiBi£|ii o|- ^gsf^xie}, oi7|o||^ cholo} as ^A|7h gens ^ ?d 

E.^\SL°^t[7\ ^ti 0\E.3^\± aS^s'm ^i\0\B]9.\ ^|At §5|| <^o\^ ^|av Aj 

soil cc^a^ a^M7h e.MI$ 3.^t[^ ^c\y^3. gj-^oii sioiAi, 

At7| 5|i cilolEioil cc^^^ ^|7^E|t SolgollAi ZL HF^ai S^th asKabrupt changes)o|| a\a[ a^ ils. 
n\\%^o\\ '^o\M. as d5£| Bll^e zi #^'o^|A^ So|S# atJ«h-b rtsei ^ 

S2i°s ^ss^7^| ^x\s\^ ^c\±3. y\^ g^a. 

^^mo\\ SiOjAi, At7| o|M yj^ ^^gf^ a^o| [H|0|E^7^Ql|H£iO^| X-j^^Sjlil, A^7| D||0|E-jO|| 

cH#^^t 7|e g SM^I molEph Diiaais^E^ E^=E|Il, 7|& s^g t||o|Eife 

Di|o|E^^ aSsjcH At7| AjaS ^^sfe ifci^iia ym 

ojHeii^ §a# jtl^§fe D||o|Eioii ctfaf ?jgo| n^aa 7^s°s^ ifi^l^as iEa|-s°i!sf7| ^ 

7|s ^vx|oii o^oiAi, 

At7| 5|1 q|o|Eio|| ct^^^ xipislt aoigoiiAi a sl-gai asN as d2# ^^o\y\ 

as ais2f; 

as {^2011 ccfBh zi^H ^|S5F7| ^sh n^s ^tKgroove wobbling means) 

':il4tW| SiCHAi. A^7| ^At ^ ^^o{\^^ ^^7| so|a# £l^s^^ ±^2^ ^7| #oh ^§sho^ 

a^S6 
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n^no^l ^ojA-i, At7| o|At g2 Sl^t o|A^ Ai^s iji^s^^ ^^o| 7\^n[^ U\o\Ei^ x^5^§^7| ^|oh D1I 
Ha|2K At7| D||o|Eio|| cc^a^ At7| ^^a| # £^ 4^21 o||o|Ei# e^spl Diiaal Mo\ s.\^2.\, A^ 

7| D||Ha|^^E4 At7| D||o|E^# oh^^n c^|o|E^s e^Fspl D/A ^a]B] s|ss ^1^5^fe ^ 



^E[o|| o|5H 2J1 D||o|E^s ne|a5ti£|- ^fq^asAi ai7| ^^ Li\o\B\^ o\^3\\± aifst 
H Sim, af^H^ ao|go||Ai n iihgo| g^s^ ^2^7^ ^Wsi^ A^7| 5|i c||o|E^o| ^|At Aj^oii c4 

J5il71i-o|| SlloiAH. iH^^ as eilie a #Ajo||Ai So|S# s.^t![iL $yfe 4i§ 

H^|^t5t[s^7| ^1 SI- ojHeii^ ga# i&5^:n sit ^jl tl|o|E^oi| ^^£^ ?JMs| & ^ 

soil ch7j|fi 3El^s^t Wt^l^a 7|s b^ao|| cyojA-l. 

fe^7| q|o|Eit ?HH a ^V7| a^M# ^|°^ :tSa| nHe« §7| ai^* ssi-SHl. §7| ajss ^ 

Si-t ^^7| 5|l c||o|Eife ^|7iE|t So|§cH|Ai a a^gai g^sh ^^^cHl a\a^ ^|ai. ai^; S^H^ S 
SS|o=l. •fe^:?! n^M2| 5> ^So| ^ejs ^^7| ^At [Chat ^q^a 7|s 

oiHB||i:i SM-i- ^% c||o|E^o|| cc|-a|^ m7| gq^^a *|#2| n^Msi SI- ^^oil 7^gosMj i^q^ 

?HH 5J ^t7i zi^M* ^^igsF?! ±^2.\ nne* #7| Aj2# A^7| ?sii c^|o|E^£^ l^^s^7| ?|oh ti^ sis 

^■1|7HE|t So|go||Ai ZL II^Ss| SSfoll a\B[ sf\^ tjs SeHS fi|S2| #a^# 

^2 SIS2I-; 

4,^71 as ^2011 a.[B\ At7| :2^u ojgo| ^Djoll ^Sjs S^S|-7| ^o} n^H ?JSlj s&stc- S 



^1^^ SoigoilAi a E^So| ^^sh ^5^7^ x||7j£jt #7|A!2S Sl^sfe ^m t:■||o|E^o| ^At ai^oII 
tt^a^ At7| a^H7h ?|#sjt St:|>ia. 



^At Aj^oil ccfa^ ?J#£| ^So|| ^ejoi S4^h|cH ao|§o||A-i a s^^s] =^t} '&s.\y\ x^|7^£^t 

as i\S.S ^^Sfe Sl^l>iaS^Ei C||0|Ei» Xl|^«^t &*|0|| SiOjAH, 

Ai^s^E^ ^#£|t n^H >d±« ^A^ s^§^7| s\^s.y, 

At7| ?|At a|^o| ^^o\\ s*^HJo^ Sit §7| ^J22| una* *flaoU, •y^l ihh g=i a^H # oli^ 5!o| gsilH 
oil 2|5H ^^HJt^l* BS5f7| ?|£h |HH/a^^ £|s« aSstt gc-l^a ^^ ?}*|. 

^li2tH)|| sioiAi. gsjHai ^sH AHM x||oi# Ho\ sisstf; 
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